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DETAILED ACTION 

This is a response to the communication filed on 4/18/2004. 

1. Claims 17-18 have been withdrawn. 

2. Claims 1-18 are pending. 

3. Applicants' election of Group I (claims 1-16) in the reply filed on 04/18/2006 is 
acknowledged. Because applicants did not distinctly and specifically point out the 
supposed errors in the restriction requirement, the election has been treated as an 
election without traverse (MPEP § 818.03(a)). 

Specification 

4. The disclosure is objected to because of the following informalities: 

On page 36 (lines 6-7), "Fig. 5A" appears to be a typographical error. It should be 
Fig. 15A. 

On page 7 (line 5) "anormality" appears to be a typographical error. 
On page 17 (line 5) "electron bean" appears to be a typographical error 
Appropriate correction is required. 

Drawings 

5. The drawings are objected to because in Fig. 18, the "ANORMALITY" inside 
element 502 appears to be a typographical error. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
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number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-6 and 9-14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shishido et al. ("Shishido") (Pub. No. 2003/0015660) in view of Ponnapalli et al. 
("Ponnapalli") (US Patent No. 6,175,947). 

Claim 1 and similarly recited claim 9, Shishido discloses a system and a 
method (claim 9) for evaluating a semiconductor device pattern, comprising: 
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feature index calculating means for quantifying a property of a three-dimensional 
shape of each pattern to be evaluated, as feature index (Figs. 1 and 14; abstract; 
paragraphs [0028]-[0029]); 

However, Shishido does not discloses: 

database storing means for storing a database that records therein a relationship 
between feature indices of each three-dimensional pattern shape and device properties 
of a circuit containing patterns each having the feature index ; and 

device property estimating means for estimating properties of a device circuit 
formed by the pattern to be evaluated, on the basis of the feature indices of the three- 
dimensional pattern shape, which have been quantified by said feature index calculating 
means, and the information recorded in the database stored in said database storing 

means. 

Ponnapalli discloses: 

database storing means for storing a database that records therein a relationship 
between feature indices of each three-dimensional pattern shape and device properties 
of a circuit containing patterns each having the feature index (Fig. 2; col. 3, line 23 to 
col. 4, line 20 ; col. 5, line 55 to col. 6, line 32); and 

device property estimating means for estimating properties ("capacitance") of a 
device circuit formed by the pattern to be evaluated, on the basis of the feature indices 
of the three-dimensional pattern shape, which have been quantified by said feature 
index calculating means, and the information recorded in the database stored in said 
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database storing means (Fig. 2;col. 3, line 23 to col. 4, line 20; col. 5, line 55- col. 6, line 
32). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the teachings of Shishido with Ponnapalli because the combined 
teaching which including a database contains a library of pre-computed parasitic values 
(electrical properties) for each 3-D pattern of wiring and extracting (estimating) the 
capacitance and inductance (electrical properties) of patterns based on their 
corresponding pattern indices and the stored information (Fig. 2;col. 3, line 23 to col. 4, 
line 20; col. 5, line 55- col. 6, line 32 ) would provide an accurate and speedy 
computation of interconnect parasitic values both before and after performing a detailed 

wiring of an IC chip (col. 3, II. 6-11). 

Referring to claim 2, Shishido discloses a system for evaluating a 

semiconductor device pattern, comprising: 

feature index calculating means including, 

electron beam irradiating means for irradiating a converged electron beam onto a 
pattern to be evaluated, while scanning the same ( Fig. 10, paragraphs [0097]-[0099]); 

secondary electron detecting means for detecting secondary electrons produced 
from the pattern by the irradiation of the electron beam by said electron beam irradiating 
means (Fig. 10, paragraphs [0097]-[0099]); and 

signal arithmetic processing means for dividing a signal waveform of the 
secondary electrons detected by said secondary electron detecting means into a 
plurality of regions, based on an amount of change in signal amount, and quantifying a 
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property of a three-dimensional shape of the pattern to be evaluated, as a feature index 
on the basis of the size of said each divided region (figs. 1 1 and 25, paragraphs [0099]- 
[0100]); 

However, Shishido does not discloses: 

database storing means for storing a database that records therein a relationship 
between feature indices of each three-dimensional pattern shape and device properties 
of a circuit containing patterns each having the feature index; and 

device property estimating means for estimating a property of a device circuit 
formed by the pattern to be evaluated, on the basis of the feature indices of the 
three-dimensional pattern shape quantified by said feature index calculating 
means, and the information recorded in the database. 

Ponnapalli discloses: 

database storing means for storing a database that records therein a relationship 
between feature indices of each three-dimensional pattern shape and device properties 
of a circuit containing patterns each having the feature index (Fig. 2; col. 3, lines 23 to 
col. 4, line 20 ; col. 5, line 55- col. 6, line 32); and 

device property estimating means for estimating a property of a device circuit 
formed by the pattern to be evaluated, on the basis of the feature indices of the 
three-dimensional pattern shape quantified by said feature index calculating 
means, and the information recorded in the database (Fig. 2;col. 3, line 23 to col. 4, line 
20; col. 5, line 55- col. 6, line 32). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the teachings of Shishido with Ponnapalli because the combined 
teaching which including a database contains a library of pre-computed parasitic values 
(electrical properties) for each 3-D pattern of wiring and extracting (estimating) the 
capacitance and inductance (electrical properties) of patterns based on their 
corresponding pattern indices and the stored information (Fig. 2;col. 3, line 23 to col. 4, 
line 20; col. 5, line 55- col. 6, line 32 ) would provide an accurate and speedy 
computation of interconnect parasitic values both before and after performing a detailed 
wiring of an IC chip (col. 3, II. 6-11) . 

Referring to claim 3, the system according to claim 2, wherein said secondary 
electron detecting means detects a plurality of secondary electrons different in angle 
formed by the electron beam irradiated from said electron beam irradiating means and 
the surface of the pattern to be evaluated (Shishido, Fig. 10, par. [0098], the tested 
wafer is continuously moved in X and Y directions, i.e. detecting electron beam from 
different angles). 

Referring to claim 4, the system according to claim 2, further including back 
scattered electron detecting means for detecting back scattered electrons produced 
from the pattern by the irradiation of the electron beam by said electron beam 
irradiating means, wherein said signal arithmetic processing means quantifies a 
property of the three-dimensional shape of the pattern as a feature index on 
the basis of a signal of the secondary electrons detected by said secondary 
electron detecting means, and a signal of the back scattered electrons detected 
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by said back scattered electron detecting means ( Shishido, Fig. 10, par. 0099). 

Referring to claim 5, the system according to claim 1 , wherein said device 
property estimating means evaluates the degree of similarity between the feature 
indices of the three-dimensional shape of the pattern, which have been quantified by 
said a feature index calculating means, and the feature indices of each three- 
dimensional pattern shape, which have been recorded in the database (Ponnapalli et 
al., Fig. 6, col. 7, II. 16 -34), and estimates device properties of a circuit containing 
patterns each having a feature index high in the degree of similarity, as the properties 
of the device circuit formed by the pattern to be evaluated (Ponnapalli et al. , col. 3, II. 
45 to col. 4, II. 20; Figs. 2-5, col. 5, II. 12 to col.7, II. 34). 

Referring to claim 6, the system according to claim 1 , wherein said device 
property estimating means estimates the three-dimensional pattern shape, based on the 
feature indices of the three-dimensional pattern shape, which have been calculated by 
said feature index calculating means (Ponnapalli et al. , Figs. 2 and 4; col. 5, II. 12 to 
col. 6, II. 31 ), and estimates the properties of a device circuit formed by the pattern to 
be evaluated, based on feature indices of a three-dimensional shape at an arbitrary 
specific point ( "a valid pair"), of the estimated three-dimensional pattern shape 
(Ponnapalli et al. , Figs. 2 and 4; col. 5, II. 12 to col. 6, II. 31). 

Referring to claim 10, Shishido discloses a method for evaluating a 
semiconductor device pattern, comprising the following steps of: 

irradiating a converged electron beam onto a pattern to be evaluated, while 
scanning the same ( par. [0026]-[0028]; Fig. 10, par. [0097]-[0099]); 



Application/Control Number: 10/648,231 Page 9 

Art Unit: 2825 

detecting secondary electrons produced from said pattern by the irradiation of the 
electron beam (Fig. 10, par. [0097]-[0099]); 

dividing a signal waveform obtained by the detection of the secondary electrons 
into a plurality of regions, based on an amount of change in signal amount of the signal 
waveform (Figs. 11 and 25, paragraphs [0099]-[0100]) ; 

quantifying properties of a three-dimensional shape of the pattern to be 
evaluated, as a feature index on the basis of the size of said each divided region (Figs. 
8 and 11, paragraphs [0099H0104] ); 

Shishido does not discloses: 

* 

estimating properties of a device circuit formed by the evaluated pattern from 
said quantified feature indices of pattern to be evaluated, on the basis of a relationship 
between pre-stored feature indices of each three-dimensional pattern shape and device 
properties of a circuit containing patterns each having the feature index. 

Ponnapalli discloses: 

estimating properties of a device circuit formed by the evaluated pattern from 
said quantified feature indices of pattern to be evaluated, on the basis of a relationship 
between pre-stored feature indices ("wire widths") of each three-dimensional pattern 
shape and device properties ("capacitance") of a circuit containing patterns each having 
the feature index (Fig. 2; col. 3, line 23 to col. 4, line 20; col. 5, line 55 to col. 6, line 32). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the teachings of Shishido with Ponnapalli because the combined 
teaching which including a database contains a library of pre-computed parasitic values 
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(electrical properties) for each 3-D pattern of wiring and extracting (estimating) the 
capacitance and inductance (electrical properties) of patterns based on their 
corresponding pattern indices and the stored information (Fig. 2;col. 3, line 23 to col. 4, 
line 20; col. 5, line 55- col. 6, line 32 ) would provide an accurate and speedy 
computation of interconnect parasitic values both before and after performing a detailed 
wiring of an IC chip (col. 3, II. 6-11). 

Referring to claim 1 1, the method according to claim 10, wherein in said 
irradiating step, the electron beam is irradiated onto the evaluated pattern from different 
plural directions (Shishido et al., Fig. 10, par. 0098). 

Referring to claim 12, the method according to claim 10, wherein in a step for, 
in said detecting step, further detecting back scattered electrons generated from the 
pattern to be evaluated and dividing the same into the plurality of regions (Shishido et 
al.; Fig. 1 1 , par. 0100), a waveform division is done based on an amount of change in 
signal amount of the signal waveform obtained by detecting the secondary electrons, 
and an amount of change in signal amount of a signal waveform obtained by detecting 
the back scattered electrons (Shishido et al., Fig. 7, par. 0018), and in said quantifying 
step, the properties of the three-dimensional pattern shape is quantified as a feature 
index on the basis of a signal obtained by detecting the secondary electrons, and a 
signal obtained by detecting the back scattered electrons (Shishido et al., Fig. 10, par. 
0097-0099 ). 

Referring to claim 13, the method according to claim 10, wherein in said device- 
circuit property estimating step, the degree of similarity between the feature indices of 
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the three-dimensional pattern shape, which have been quantified in said quantifying 
step (Ponnapalli et al., Fig. 6, col. 7, II. 16 -34), and the pre-stored feature indices of 
each three-dimensional pattern shape is evaluated to thereby estimate device 
properties of a circuit containing a pattern having a feature index high in the degree of 
similarity as the property of the device circuit formed by the pattern to be evaluated 
(Ponnapalli et al. , col. 3, II. 45 to col. 4, II. 20; Figs. 2-5, col. 5, II. to col.7, II. 34 ). 

Referring to claim 14, the method according to claim 10, wherein in said device- 
circuit property estimating step, the three-dimensional shape of the pattern to be 
evaluated is estimated based on the feature indices of the three-dimensional pattern 
shape, which have been quantified in said quantifying step (Ponnapalli et al., Figs. 2 
and 4; col. 5, II. 12 to col. 6, II. 31), and the properties of a device circuit formed by the 
pattern to be evaluated is estimated based on feature indices of a three-dimensional 
pattern shape at an arbitrary specific point ("a valid pair"), of the estimated three- 
dimensional pattern shape (Ponnapalli et al. , Figs. 2 and 4; col. 5, II. 12 to col. 6, II. 31 

)• 

8. Claims 7-8 and 15-16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shishido et al. (" Shishido") (Pub. No. 2003/0015660) in view of 
Ponnapalli et al. ("Ponnapalli") (US Patent No. 6175947) and in further view of Solomon 
et al. ("Solomon")(US Pat. No. 5,900,663). 

Referring to claim 7 and similarly recited claim 15, Shisido and Ponnapalli 
substantially disclose the limitations of claim 7 and 15, respectively. 
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However, Shisido and Ponnapalli do not teach each pattern in a circuit having the 
feature index in the form of a function by a regression analysis. 

Solomon teaches a regression analysis technique can be used to extracting 
optimal model parameters (col. 8, II. 64 to col. 9, 11.16) for analyzing patterned samples 
of semiconductor integrated circuits to determine the thickness and composition of 
layers fabricated during manufacture (abstract; col. 3, II. 15-20; col. 8, II. 64 to col. 9, 
11.16). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the teachings of Shishido and Ponnapalli with the teaching of 
Solomon because utilizing the regression analysis would provide a fast and practical 
method for analysis of patterned samples of semiconductor circuits (Solomon, abstract) 

Referring to claim 8 and similarly recited claim 16, Shisido and Ponnapalli 
substantially disclose the limitations of claims 8 and 16, respectively. 

However, Shisido and Ponnapalli do not teach three-dimensional pattern shape 
feature index determined by a regression analysis. 

Solomon teaches a regression analysis technique can be used to extracting 
optimal model parameters (col. 8, II. 64 to col. 9, 11.16) for analyzing patterned samples 
of semiconductor integrated circuits to determine the thickness and composition of 
layers fabricated during manufacture (abstract; col. 3, II. 15-20; col. 8, II. 64 to col. 9, 
11.16). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the teachings of Shishido and Ponnapalli with the teaching of 
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Solomon because utilizing the regression analysis would provide a fast and practical 
method for analysis of patterned samples of semiconductor circuits (Solomon, 
abstract). 



9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tuyen To whose telephone number is (571) 272-8319. 
The examiner can normally be reached on 9:00am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Chiang can be reached on (571) 272-7483. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 





Patent Examiner 
AU 2825 



PRIMARY EXAMINER 



